Abstract: Equipment-involved accidents are a long-lasting problem of the construction industry. Collisions between pieces of equipment are responsible for a significant portion of damages resulting from those accidents. This study discusses strategies for preventing such collisions on the construction jobsites. The strategies are built up on two premises:
INTRODUCTION
Safe operation of construction equipment is essential to successful delivery of construction projects, where most, if not all, construction processes involve equipment, and the need for equipment in the processes increases. Despite its indispensable roles in construction, construction equipment frequently presents a considerable amount of risk to projects by causing accidents. Among various types of equipment-involved accidents, the present study is The present research initiative seeks for improvement of jobsite safety by enhancing safety of heavy construction equipment on the jobsites. In line with the goal, the objective of this study is to investigate effective strategies for preventing construction equipment in close proximity form colliding with each other in a more proactive way.
In pursuing the research objective, this study conducted the following tasks: (1) identify technologies that can be applied to locate the position of heavy construction equipment in real-time and in precision; (2) analyze and simplify the patterns of moves that construction equipment frequently makes during its operation; and (3) investigate strategies for assessing potential collisions proactively.
REVIEW OF POTENTIAL TECHNOLOGIES

Potential Technologies
Concerning equipment collision due to the lack of situation awareness, an intriguing question within the scope of the present study is: What contributions can the advanced technologies bring to reducing equipment collision on the jobsites? Avoiding such collisions is normally understood to be the responsibility of equipment operators, although it is nearly impossible for them to pay full attention to equipment safety while engaged in construction operation.
Under the circumstances, this research notes that some advanced technologies can be effectively applied to increase equipment operators' situation awareness. It is envisioned that operators assisted by enabling technologies can identify dangerous situations more effectively so as to operate equipment more safely. In this context, this study reviewed and compared a few technologies that are expected to increase operators' situation awareness based on a few capacity-related criteria.
Comparisons of Technologies
Real-time tracking is imperative to prevent equipment collisions in a cluttered construction work zone. To date, various technologies have been tested for tracking objects and collecting their spatial data in the field of construction.
Based on their capacities with respect to safety, distance, and visibility, some of the technologies have been adopted Figure 1 illustrates the process of technology selection that is implemented in the present study. The process evaluates each technology by comparing the capacity of its technology-it uses the characteristics discussed above as selection criteria. Technologies that are inferior to others in terms of the applied criteria are rejected at each step.
Selection of a Technology
Concerning the line-of-sight, vision technology is rejected, because line-of-sight can be blocked easily by various objects, even including other equipment, in a cluttered site.
Infrared and ultrasonic technologies are rejected at the second step for their short ranges of detection area.
Among the three technologies compared at the third step, relatively higher cost of implementation makes GPS technology disqualified. Given the superior capacity in response time and reliability, UWB passed the fourth step to be selected as the best suited technology for preventing collisions between pieces of construction equipment on the construction jobsites. 
ANATOMY OF CONSTRUCTION EQUIPMENT MOVES
Study on equipment collision
The study of collision has been conducted intensively in 
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Strategies for Preventing Collision
Types of collisions
Types of collisions can be defined as follows: head-to-head, head-to-tail, tail-to-tail, side-to-side, head-to-side, and tailto-side collision. Head of equipment includes any part of the front-end of equipment; tail of equipment includes any part of the rear-end of equipment; and side of equipment can be both left and right. The following details the strategies for tracking equipment using T-type tower crane for "axial-rotation" and trucks for "random-move."
A collision-prevention strategy for axial-rotation
Equipment moving in axial-rotation like a T-type tower crane always follows predetermined moving paths. When the axis of rotation is located at the center of the equipment, it rotates around a circle; if the axis is out of the center, then each end rotates around a different circle. This property allows one to predict moving paths of the equipment over time. As shown in Fig. 3 (a) , every possible contact between two booms involves a tip (end) of a boom, resulting in head-to-head, head-to-tail, tail-to-tail, head-to-side, or tail-to-side collision. Thus, it is possible to assess the possibility of collision by locating the ends of booms and measuring distances between a tip of a boom and any part of the other adjacent boom. Given a predetermined distance-a so-called safety distance, it is possible to identify if two booms are located within a distance that is smaller than or equal to the safety distance by measuring the distance between tags (d bt ). 
A collision-prevention strategy for random-move
CONCLUSIONS AND DISCUSSIONS
A construction jobsite is usually cluttered with various 
